The first 2000 incidents reported to the Australian Incident Monitoring Study were analysed with respect to the incidence and circumstances of problems with endotracheal intubation; 85 (4%) indicated difficulties with intubation. One third of these were emergency cases, one third involved an initially unassisted trainee and one fifth were outside normal working hours. Failure to predict a difficult intubation was reported in one third of the cases, with another quarter presenting serious difficulty despite preoperative prediction. Difficulties with ventilation were experienced in 1 in 7 of the 85 reports; there was one cardiac arrest, but no death. Endotracheal intubation was not achieved in one fifth of the cases.
Endotracheal intubation is a vital skill for the anaesthetist; not surprisingly there is a substantial body of literature about the difficulties which may be encountered and how to handle them. 15 However, there may be considerable disparity between what could or should be done and what may happen in practice. Also, until recently, little attention has been paid to the difficulties with facemask ventilation that may be associated with difficult intubation. ',6 It was therefore decided to study the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) to identify the incidence and types of difficulties encountered with intubation of the trachea, and to obtain an objective indication of the reasons for these difficulties in current anaesthetic practice.
METHODS
Information of relevance to difficult endotracheal intubation was extracted from the first 2000 incidents reported to AIMS. AIMS involves the voluntary, anonymous reporting of any unintended incident which reduced, or could have reduced, the safety margin for the patient. Details of the AIMS methods are provided elsewhere in this symposium. 7 All incident reports were studied with the keywords "difficult intubation", "failed intubation" and "fibreoptic intubation".
Also, information about difficult or failed endotracheal intubation was extracted from the relevant papers in this symposium in which the roles of various monitors were examined, N,9 and in which oesophageal intubation 10 and problems with endotracheal tubes II were considered.
RESULTS
Eighty-five (40)'0) of the first 2000 AIMS incidents reported problems with endotracheal intubation. There was one cardiac arrest, successfully resuscitated. No death was reported. Twenty-six reports (310)'0) involved patients undergoing emergency procedures (Table I) . Nineteen incidents occurred "out of hours". Three of these "out of hours" anaesthetics were for elective surgical procedures. Further information of relevance to these 85 difficult and failed intubations is shown in Tables 1-4.
In 27 (32070) of the cases difficult intubation was not predicted; this included 4 cases in which the preoperative assessment was felt to be adequate, and another 9 cases (10%) in which it was not. In another 22 (26%) serious difficulty was reported despite clear prediction of an intubation problem in the preoperative assessment.
In 17 (20%) of the cases endotracheal intubation was not achieved. In 6 (35% of failures) there was a switch to successful regional anaesthesia, in 5 (30% of failures) the surgery was cancelled and in 6 (35% of failures) an emergency airway procedure, including one laryngeal mask airway insertion, was successful (Table   1 ). All but one of these airway rescues were conducted with urgency. In one unusual trauma case, although endotracheal intubation was achieved, tracheal rupture required an urgent median sternotomy and intubation of the tracheal stump. Table 1 shows that positive pressure ventilation by facemask presented serious difficulties in 13 of the 85 patients (15%), including 4 of the 7 where an emergency airway procedure was employed. In 2 reports the degree of difficulty increased with time; in none was a prediction of difficulty with ventilation reported. Table 2 summarises the reported success and failure rates for commonly used endotracheal intubation aids; in addition, there were 7 reports of failed blind nasal intubation attempts. There was no report of the use of special laryngoscope blades or prisms in this series. 12 Obesity (20070), limited neck mobility (17070) and limitation of mouth opening (15070) accounted for over half of the 70 "contributing factors" reported ( Table 3) . Table 4 displays the 15 types of reported complications among the 85 difficult intubations in this series. Oesophageal intubation (18 cases) and arterial desaturation (15 cases) together account for nearly half of the 67 complications. Consultants were involved in half the cases, and unassisted trainees in one third ( Table 5 ). 4 The role of monitors in this series of difficult intubations is summarised in Table 6 . Pulse oximetry was used in 66 (77070) of the 85 cases and capnography in 39 (45070). Electrocardiography was used in 72 cases (84070). The capnograph was of assistance in 28070 of the cases in which it was in use and the pulse oximeter in 12070. The electrocardiograph was only helpful in one case for opthalmological surgery where it displayed a serious ventricular arrhythmia during attempts at intubation. The capnograph confirmed placement of the endotracheal tube in the trachea in all instances in which it was correctly used.
TABLE 1

Difficult (including unsuccessful) endotracheal intubations from the first 2000 incidents reported to AIMS
DISCUSSION
Prediction of Difficult Ventilation
These data show that nearly one third of difficult intubations were not predicted. It has been long appreciated that even the most careful pre-assessment will fail to detect some difficult intubations. 2, 5 In only 2 cases in this series was it suggested that the inexperience of the assessor may have contributed. The development of improved bedside pre-operative assessment techniques is receiving attention; 2,4,613 this is clearly desirable. From these data there did not appear to be a predilection for difficult intubation in any particular surgical patient group; however there were only 3 obstetric cases, a group in which a higher incidence of intubation problems has been reported. 14
Intubation versus Ventilation
These data show that about 1 in 7 (15070) of difficult intubations involve simultaneous difficulties with ventilation using a facemask. Three of these required emergency tracheostomy with all its attendant hazards and one required crico-thyroid puncture. The infrequent use of laryngeal mask airways in this study (1 report, not involving facemask ventilation difficulty) may reflect the relatively recent appreciation of the value of this device in selected difficult intubation situations, although it must be stressed that this device does not reliably prevent aspiration of regurgitated gastric contents. Clearly, not all difficult intubations are predictable by any present means, and even when they are anticipated, prediction of simultaneous difficulty with facemask ventilation is not. Thus it seems extraordinary that, with few exceptions, 4,6 the anaesthetic literature continues to concentrate on getting the tube into the trachea, and not on the associated, frequently unpredicted but potentially deadly situation of the non-breathing patient who cannot be intubated or adequately ventilated. This is illustrated by the present absence of data relating to difficulty with ventilation by facemask alone. 4 FIGURE 1 : A suggested sequence for management of a difficult airway. It is assumed that ventilation is with 100070 oxygen at all times. Special additional considerations may apply for obstetric and neonatal patients. Emphasis has been placed upon avoidance of entering a "no-win" situation, and upon the necessity for seeking early and skilled assistance. knows (but perhaps occasionally forgets) that patients will succumb not from failure to be intubated, but from failure to be ventilated. The largest number of attempts to intubate with a standard laryngoscope recorded in this series was 5 (successful on the 5th). An attempt to redirect these priorities has recently been published 6 and is made again here with a suggested "difficult airway algorithm" (Figure 1 ).
Intubation Aids
In this series the gum elastic bougie met with the highest success rate (66070 of its usage), followed by the fibreoptic endoscope (54070 of usage). Additional assistance (inadequate in 10070 of all the reports) was the most desired aid. It would seem that the use of Magill forceps and the rigid bronchoscope in difficult intubations is now infrequent, although use of the former may be under-reported. It would also appear from this collection of reports that blind nasal intubation is a vanishing skill, and that there is a lack of familiarity with and/or availability of the range of "difficult intubation" laryngoscopes, blades and attachments presently available. '" Only one of the 85 reports mentioned a "difficult intubation trolley".
Factors contributing to difficulty with intubation
Fourteen factors were identified in 85 reports, with obesity (2 of 3 obstetric cases), poor neck mobility and limited mouth opening predominating (Table 3 ). In one case limitation of mouth opening was not identified until an attempt was made to use the laryngoscope. Apart from a failure of a laryngoscope light, the 5 equipment "deficiencies" were mainly "failure to check" errors (no suxamethonium in the theatre, no introducer in the theatre, endotracheal tube not softened prior to a difficult nasal intubation, and a blood clot in the catheter mount which caused the anaesthetist to doubt the location of the endotracheal tube). Two drug errors contributed to making intubation difficult (pancuronium instead of suxamethonium, and failure to inject suxamethonium). In 2 cases inexpert cricoid pressure led to laryngeal displacement during intubation attempts. In another case a "myopic" anaesthetist misread an operating theatre list and inappropriately successfully intubated a difficultto-intubate patient!
Complications
Arterial desaturation was documented in 1 in 6 patients, highlighting the importance of the pulse oximeter during intubation; the lowest saturations were associated with oesophageal intubation; namely, less than 80070 in 4 cases, and 67070, 60070, 55070 and 36070 in others. 8 The lowest saturation occurred when a lone junior trainee was working at 4.30am with a septicaemic patient in respiratory failure. An additional 7 patients developed visible cyanosis, but there is no reference to saturation levels. The value of capnography in oesophageal intubation, the most common complication in this study (over 20070 of difficult intubations) is discussed elsewhere in this issue. 9 Oesophageal tearing is a documented risk of difficult endotracheal intubation which requires early diagnosis. 15
Supervision
The situation of a relatively inexperienced and/or lone anaesthetist having to cope with a difficult intubation still occurs. In a third of the cases in this study the anaesthetist was a trainee (Table 5) , and in 10070 of all 85 cases assistance was deemed inadequate. With 71 of the 85 instances involving a lone anaesthetist, at least initially, and with a prediction rate for difficult intubation of over 50070 in this series, it is likely that some anaesthetists did not ask a colleague to assist them. Nineteen (22070) of the cases occurred after hours, 16 of these were emergencies, and in 22 reports overall (25070) serious difficulty was experienced with intubation despite prediction of this preoperatively. It seems that a pre-Iearned approach to difficult intubation is lacking and is urgently needed; insistence on having skilled assistance available would seem to be a basic requirement when difficulties are anticipated. An approach to this problem is suggested in Figure 1 .
Monitoring during Difficult Intubation
Capnography and pulse oximetry should be in use during any intubation; their value during difficult intubation is underlined by the prevalence of accidental oesophageal intubation (21070) and desaturation (18 0J0) reported in this series ( Table 4 ). The pulse oximeter tells one when to desist with an attempt to intubate and reestablish ventilation by mask, and acts as an invaluable "back-up" monitor if there are problems with the capnograph.8 The capnograph is the only "front-line" monitor for confirmation of placement of a tube in the trachea. 11111
CONCLUSIONS
Difficulty with intubation was reported in over 4070 of the first 2000 incidents reported to AIMS. In 1 in 7 (15070) there was also difficulty with ventilation. This potential for a difficult intubation to be associated with a difficulty with ventilation has received inadequate emphasis in the past; successful management requires awareness of this possibility, and a pre-Iearned plan of /lnaesthesia and Intensive Care, Vol. 21, No. 5, October, 1993 action (Figure 1) . Preoperative prediction of difficult intubation, and adequate preoperative planning when it is predicted, seems currently inadequate. Further evolution is needed of bedside and ancillary tests for the more reliable preoperative identification of potentially difficult airways and difficult intubations. There seems to be a lack of familiarity with and/or availability of the range of currently available intubation aids. Success with their use is determined by familiarity with the instrument rather than its design. Arterial desaturation and oesophageal intubation are common and serious hazards of intubation difficulty. A capnograph and pulse oximeter should be used for every intubation and should be functioning correctly, calibrated and checked prior to induction. There should be greater emphasis on ensuring that the necessary special equipment is present and that a difficult intubation protocol is both taught and learned. Skilled assistance should be sought as soon as it is suspected that there may be difficulty with intubation. 
